









Controlling	 the	 assembly	 of	 molybdenum	 disulfide	 (MoS2)	 layers	 into	 static	 and	 dynamic	 superstrucutres	 can	 impact	 on	 their	 use	 in	
optoelectronics,	energy,	and	drug	delivery.	Toward	this	goal,	we	present	a	strategy	to	drive	the	assembly	of		MoS2	layers	via	the	hybridization	
of	complementary	DNA	linkers.	By	functionalizing	the	MoS2	surface	with	thiolated	DNA,	MoS2	nanosheets	were	assembled	into	mulitlayered	
superstructures,	 and	 the	 complementary	DNA	 strands	were	used	as	 linkers.	A	disassembly	process	was	 triggered	by	 the	 formation	of	 an	
intramolecular	i-motif	structure	at	a	cystosin-rich	sequence	in	the	DNA	linker,	at	acidic	pH	values.	We	tested	the	versatility	of	our	approach	by	










layers	 bridged	 by	 Van	 der	 Waals	 interactions,	 a	 single	 MoS2	 nanosheet	 exhibits	 a	 direct	 band	 gap
1,11–15	 and	 strong	
photoluminescence,11,13,14,16–18	 showing	 promise	 in	 optoelectronic	 applications.5,10,12,13,15,18	 Additionally,	 MoS2-NS	 have	 been	
employed	as	nanocarriers	for	drug	delivery19	and	as	laminar	membranes	to	regulate	ion	transport	for	the	desalination	of	seawater,	
toward	the	generation	of	blue	energy.6,7	
A	 further	 development	 in	 the	 use	 of	 MoS2-NS	 for	 the	 aforementioned	 applications	 relies	 on	 the	 control	 of	 their	 surface	

















molecular	 linker.	 We	 demonstrate	 the	 functionalization	 of	 exfoliated	 MoS2	 nanosheets	 with	 thiol-modified	 DNA,	 and	 their	
assembly	via	DNA	hybridization.	Furthermore,	to	implement	a	dynamic	response,	MoS2-NS	were	functionalized	with	a	specific	DNA	
sequence	that	reconfigures	as	a	response	to	specific	external	stimuli.	The	DNA-functionalized	MoS2-NS	were	then	assembled	into	











Exfoliated	MoS2-NS	were	obtained	by	 sonicating	MoS2-bulk	powder	 in	aqueous	 sodium	cholate	 solution	 (for	details	 about	 the	

























































In	order	 to	use	the	ability	of	DNA	to	 induce	a	stimuli	 responsive	behaviour	 in	DNA-linked	nanostructures,39,40	we	 introduced	a	
cytosine-rich	DNA	sequence,	(3),	and	its	partly	complementary	strand	(2),	as	the	molecular	linkers	of	choice	in	the	assembly	of	
MoS2	NS	(see	the	experimental	section	for	details).	Sequence	(3)	is	capable	to	reconfigure	in	response	to	a	pH	change	in	the	buffer	

























in	 the	 release	 of	 strand	 (3)	 in	 solution	 (see	 the	 experimental	 section	 for	 details),	 and	 leading	 to	 the	 disassembly	 of	M2/M3	
nanostructures	into	isolated	M2		and	M3	nanosheets	(see	ESI	Fig.	7	for	Raman	characterization).	The	disassembly	was	verified	by	
statistical	analysis	of	the	average	MoS2	height	and	length	as	measured	via	AFM	(see	Fig.	5b,	c):	 	the	width	and	thickness	of	the	



































the	 protecting	 group	 before	 they	 are	 used.	 The	 reducing	 process	 employed	 in	 our	 approach	 is	 a	 TCEP	 (Tris[2-carboxyethyl]	














































We	demonstrated	 a	 strategy	 to	 drive	 the	 assembly	 of	MoS2-NS	 and	 their	 disassembly	 under	 different	 stimuli.	MoS2-NS	were	
functionalized	with	thiolated-DNA	strands,	using	the	sulphur	vacancies	in	the	exfoliated	nanosheets,	and	then	assembled	via	base-
complementary	of	the	DNA	sequences.	The	successful	assembly	was	verified	by	AFM	morphological	characterization,	comparing	
the	 heights	 of	MoS2-NS	 and	 assembled	MoS2-NS.	 Furthermore,	we	 demonstrated	 the	 disassembly	 of	 DNA-linked	MoS2-NS	 by	
changing	 the	 pH	 of	 the	 solution.	 This	 was	 achieved	 by	 employing	 a	 cytosine-rich	 DNA	 sequence	 that	 reconfigures	 into	 an	
intramolecular	i-motif	structure	at	acidic	pH,	and	separates	the	DNA	duplex	linking	the	MoS2-NS.	Finally,	we	tested	the	versatility	
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